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(54) Title: POINT COOLING 




(57) Abstract 

The present invention relates to a method and a device for point cooling. The cooling device comprises a cooling channel provided 
with a defined small end surface (9, 39) and an outlet valve (11) separated therefrom, a container (13) with liquid carbon dioxide and an 
access conduit (i5a-c, 43) connected to said container (13) provided with a nozzle (17, 45) localized to said cooling channel, whereby liquid 
carbon dioxide is brought to flow from the container out through said nozzle. The invention further comprises to choose the overpressure 
of the container, adjust the outlet valve (11) and design the nozzle in such a way that the pressure in the cooling channel (7, 35) is kept 
above the so-called triple point of carbon dioxide and that the distance between the nozzle (17, 45) and the defined small end surface (9, 
39) is adapted so as to substantially gasify the carbon dioxide at said end surface. The device is particularly intended for point cooling of an 
injection moulded or cast detail (31) with a sharp edge (33) or a varying material thickness, whereby the cooling channel (35) is provided 
in a moulding tool (37) intended for the detail. 
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POINT COOLZNO 

TECHNICAL FIELD 



5 The present invention relates to a method and a device 
for point cooling, particularly for point cooling of an 
accessible surface or of a detail with a sharp edge 
and/or a varying material thickness at injection mould- 
ing or casting. 

10 

RELATED ART 

Injection moulding is a manufacturing process, wherein 
plastic is injected into a moulding tool under pressure 

15 and solidifies. The moulding tool is substantially a 
negative of the detail which is to be manufactured. 
Typical injection pressures vary from 5000 to 20000 
psi. Since these high pressures exist, the moulding 
tool, which is often composed of a two part mould, has 

20 to be held clamped in a closed position during injec- 
tion and cooling. This clamping force shall be consid- 
erably high. 

Injection moulding may be used for manufacturing a 
25 large number of details with a very high precision. 

Tolerances better than 0.0025 mm are easily achieved 
with a suitable combination of moulding tool design, 
material and detail design. Furthermore, injection 
moulding is a high capacity process. Cycle times vary 
30 from a few seconds to several minutes depending on the 
size and form of the injection moulded detail. 

A problem with the technique, particularly in injection 
moulding of details with sharp edges, varying material 
35 thickness or narrow cavities, is the occurrence of so- 
called hotspots. These deformations arise when part of 
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the detail is solidifying at different speeds in diffe- 
rent, often substantially reverse directions. 

A traditional way of solving this problem is to form 
5 cooling channels to the hotspot-exposed part and into 

these channels insert cooling rods, i.e. rods with high 
thermal conductivity which are cooled. Alternatively, 
cooling water or a cooled concentrated gas is directed 
into the cooling channels. Hereby, also the cycle time 
10 may be very considerably shortened. Sometimes this 
cooling may, however, be unsuf f icient . 

The German patent document DE 3 3 22 312 describes a 
cooling method in manufacturing an injection moulded 

15 detail in a moulding tool with a core. In the core 

there is a recess, in which a conduit for liquid gas is 
existing. This conduit is, via an access conduit pro- 
vided with a magnetic valve, in connection with a tank 
containing a liquid gas, e.g. nitrogen, air, carbon 

20 dioxide or argon. Furthermore, the recess has an ex- 
haust conduit, wherein there is a thermometer. A regu- 
lation and control unit may be used to control the 
magnetic valve by means of temperature measured in the 
reverse conduit. Cooling will be existing over a rela- 

25 tively large surface. 

A further method using liquid carbon dioxide as cooling 
medium is dry precision cooling, DPC, which method is 
used for cooling during dry precision grinding. The 
30 method comprises that a mixture of carbon dioxide snow 
and gas are supplied to the tool and the workpiece in a 
thin, highly effective cooling jet. 

However, it is desirable to find a method and a device, 
35 which effectively may cool very small surfaces of an 

arbitrary kind. Surfaces of particular interest in this 
respect are accessible open surfaces, e.g. at heat 
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generating electronic components or at human tissue, 
and surfaces at details with a shart edge and/or vary- 
ing material thickness at injection moulding or cast- 
ing. 

5 

SUMMARY OF THE INVENTION 

Thus, it is an object of the present invention to 
provide a method and a device for effective, fast and 
10 reliable point cooling. 

A further object of the invention is to provide a 
method and a device, particularly for point cooling of 
an accessible open surface. 

15 

Another object of the invention is to provide a method 
and a device, particularly for point cooling of a 
detail with a sharp edge and/ or varying material thick- 
ness at injection moulding or casting. 

20 

This and other objects are attained according to one 
aspect of the invention by a method for point cooling, 
which method comprises providing a cooling channel with 
a defined end surface and an outlet valve separated 
25 therefrom, a container with liquid carbon dioxide and 

an access conduit, provided with a nozzle, connected to 
said container and localized to said cooling channel. 
Liquid carbon dioxide is brought to flow from the 
container and out through said nozzle. 

30 

In this respect the overpressure of the container, the 
throttling of the outlet valve and the design/size of 
the nozzle are to be chosen so that the pressure in the 
channel is held over the so-called triple point press- 
35 ure of carbon dioxide, i.e. 5.18 bars. Furthermore, the 
distance between the nozzle and the end surface shall 
be adapted so that mainly all carbon dioxide is gasifi- 
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ed at the end surface. A corresponding inventive device 
for point cooling comprises said parts arranged in a 
described way. 

5 Preferably, the pressure in the channel is held within 
the interval 5.18-8 bars. The most effective cooling is 
achieved, if the pressure in the channel is held sub- 
stantially immediately above the triple point pressure. 

10 A corresponding inventive method and device, particu- 
larly intended for point cooling of an accessible 
surface, particularly comprise that the cooling channel 
with its end surface is composed of the interior of a 
tubular means with an end surface of a material of a 

15 high thermal conductivity. 

An inventive method and device, particularly intended 
for point cooling of an injection moulded or cast 
detail with a sharp edge or a varying material thick- 
20 ness particularly comprise that the cooling channel is 
formed in a moulding tool intended for manufacturing 
the detail, said end surface being localized in the 
vicinity of the sharp edge or the varying material 
thickness of the detail. 

25 

An advantage of the point cooling method and device 
according to the present invention is that cooling is 
applied very rapidly and effectively and of very small 
surfaces. 

30 

A further advantage of the invention is that a smooth 
and continuous cooling effect is achieved. 

Yet a further advantage of the invention is that the 
35 cycle time for injection moulding or casting may be 
shortened . 
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Laboratory experiments have i.a. shown that it is 
extremely important to hold the pressure above the 
triple point pressure both momentarily and in long term 
to avoid any instabilities, such as a heavily varying 
5 pressure caused thereby that some carbon dioxide snow 
does not evaporate but at least partly plugs up the 
outlet. On the other hand, too high pressures may also 
result in similar instabilities. Here, all liquid is 
not evaporated at the end surface but some amount 
10 continues to the outlet, where it will condense to 
snow. 

More advantages of the invention will be apparent in 
the following description. 

15 

SHORT DESCRIPTION OF THE DRAWINGS 

The invention will be closer described below with 
reference to Figs. 1-7, which are only shown to illu- 
20 strate the invention and shall therefore in no way 
limit the same. 

Fig. 1 shows an embodiment of the present invention, 
particularly intended for point cooling of an access- 
25 ible surface. 

Fig. 2 shows an inventive embodiment, particularly 
intended for point cooling of a detail with a sharp 
edge and/or a varying material thickness during manu- 
3 0 facture using injection moulding or casting. 

Fig. 3 shows a pressure-temperature- (pT-) diagram of 
carbon dioxide. 

35 Fig. 4 shows a diagram of the pressure and temperature 
as a function of time for nozzles with different dia- 
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meters * (0.25-0.4 mm) during point cooling by a parti- 
cular embodiment of the present invention. 

Fig. 5 shows a diagram of the pressure and temperature 
5 as a function of time for a nozzle with a diameter * = 
0.2 mm during point cooling by a particular embodiment 
of the present invention. 

Fig. 6 shows a diagram of the pressure and temperature 
10 as a function of time for different outlet designs 

during point cooling by a particular embodiment of the 
present invention . 

Fig. 7 shows a diagram of the pressure and temperature 
15 as a function of time for different distances d between 
nozzle and end surface during point cooling by a parti- 
cular embodiment of the present invention. 

PREFERRED EMBODIMENTS 

20 

In the following description, for the purpose of ex- 
planation and not limitation of the invention, specific 
details are given, such as particular applications, 
techniques, etcetera, to give a thorough understanding 
25 of the invention. However, it shall be obvious to 

anyone skilled in the art that the invention may be 
practised in other forms than these. 

In Fig. 1 is shown an inventive embodiment of a device 
30 1 for point cooling of an accessible open surface, here 
in the form of an upper surface of an electronic compo- 
nent 3 . The cooling device 1 comprises a tubular means 
5, the interior of which is constituted by a cooling 
channel 7 provided with an end surface 9 in one of its 
35 ends. The tubular means 5, particularly its end sur- 
face, shall be of a material of high thermal conduc- 
tivity in order to effectively transport cold through 
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the end surface. The cooling channel 7 has further an 
outlet valve 11 separated from the end surface, prefer- 
ably located in the other end of the channel. Further- 
more, there is comprised a container 13 with liquid 
5 carbon dioxide 19 and an access conduit 15a, 15b, 15c 
provided with a nozzle 17 localized in said cooling 
channel 7, particulary in the vicinity of the first end 
of the cooling channel. 

10 Liquid carbon dioxide 19 is brought to flow from the 
container 13 out through said nozzle 17. In this res- 
pect the overpressure of the container 13, the thrott- 
ling of the outlet valve 11 and design/ size of the 
nozzle 17 shall be chosen in order to hold the pressure 

15 in the cooling channel 15 during cooling always above 
the so-called triple point pressure of carbon dioxide, 
i.e. 5.18 bars. Preferably, the pressure in the channel 
is held within the interval 5.18-8 bars. The most 
effective cooling is achieved, if the pressure in the 

20 channel is held substantially immediately above the 

triple point pressure, which is described closer below. 
Furthermore, the distance d between the nozzle 17 and 
the end surface 9 shall be so designed that mainly all 
carbon dioxide is gasified at the end surface 9. 

25 

The tubular means 5 is preferably rounded at its lower 
part in order to achieve the desired local cooling. The 
means may alternatively have a pointed, a dull or a 
bevelled form (not shown in the figures) . Furthermore, 

30 the access conduit 15a, 15b, 15c may be provided with a 
valve 21 for adjustment of the desired flow/ pressure. 
Preferably, the access conduit is comprised of three 
different parts; a fixed tubular part 15a, which con- 
nects to the container 13, a fixed tubular part 15c 

35 positioned in the cooling channel 7 and to which the 

nozzle 17 is connected and an intermediate conduit 15b, 
which may be easily bendable or may be in a somewhat 
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stiff er design. In the former case the conduit 15b may 
preferably comprise, or be constituted by, a plastic 
hose. Hereby the cooling part of the cooling device, 
i.e. the tubular means 5 with the cooling channel 7 and 
5 the end surface 9 as well as the tubular part 15c with 
the nozzle 17, become movable. Preferably, the cooling 
part has the size of a pen or somewhat bigger; in this 
respect the term "cooling pen" may thus be suitable. 

10 The outlet valve 11, which is connected to the other 
end of the cooling channel 7, is further connected to 
an exhaust conduit 23, which may be short, as shown in 
Fig. 1, or longer and e.g. parallel with the access 
conduit 15a, 15b, 15c. 

15 

Part of an inventive device especially intended for 
point cooling of an injection moulded or cast detail 31 
with a sharp edge 33 or varying material thickness is 
shown in Fig. 2 (note that some parts, such as the 

20 container with liquid carbon dioxide, the outlet valve 
and the exhaust conduit, are not shown in Fig. 2) . The 
device preferably comprises forming at least part of a 
cooling channel 3 5 in a moulding tool 3 7 intended for 
the detail 31 with an end surface 39 localized in the 

25 vicinity of the sharp edge 3 3 or the varying material 
thickness of the detail. An outlet valve (not shown) 
connects to the upper part 41 of the cooling channel. 
An access conduit 43 is connected between a container 
containing liquid carbon dioxide (not shown) and a 

30 nozzle 45 localized to the cooling channel 35, particu- 
larly to the vicinity of its end surface 39. 

Just like in the embodiment described above the liquid 
carbon dioxide is arranged to flow from the container 
35 through the access conduit and out through said nozzle 
to be evaporated mainly at the end surface 39 of the 
cooling channel. Gasified carbon dioxide flows further 
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up in the cooling channel and through the outlet valve. 
According to the idea of the invention the overpressure 
of the container, the throttling of the outlet valve 
and the design/size of the nozzle 39 shall be chosen so 
5 that the pressure in the cooling channel 35 during 
cooling always is above the so-called triple point 
pressure for carbon dioxide, i.e. 5.18 bars. Prefer- 
ably, the pressure in the channel is held within the 
interval 5.18-8 bars, particularly just above the 
10 triple point pressure. 

Furthermore, a thermoelement may be applied in a chan- 
nel 47 in the moulding tool 37 for temperature measure- 
ment. Furthermore, or alternatively, a pressure sensor 

15 may be applied in the cooling channel (not shown) for 
measurement of the pressure in said channel. These 
measurements may be performed during installation and 
initial adjustment of the inventive device and/ or at 
regular intervals. The measurement data may also con- 

20 stitute data input to an automatic regulation system 
for regulation of the above-mentioned parameters in 
order to achieve an optimal function. 

For the continued discussion it is suitable to know how 
25 the pressure and the temperature affect the carbon 

dioxide. Fig. 3 shows accordingly a phase diagram (pT- 
diagram) of carbon dioxide with the triple point 51 at 
p « 5.18 bars and T « -56.6°C and the critical point 53 
at p » 73.8 bars och T = 31°C indicated. The phases of 
30 carbon dioxide are indicated with the reference nume- 
rals 55 for solid, 57 for liquid and 59 for gaseous 
phases. 61 is indicating overcritical carbon dioxide. 

It has thus been established that maximal cooling 
35 effect is achieved at a pressure just above the triple 
point pressure. From this pressure and up to a bar 
somewhat higher we have an optical cooling effect. At 
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higher pressures the cooling effect decreases or, as it 
may also be expressed, the heat exchange capacity 
decreases. Theoretically the function may be described 
in the following manner. 

5 

° p < 5.18 bars: Only snow (solid carbon di- 

oxide) and gas exist in the cooling channel. 
The snow is evaporated only partly at the end 
surface in the cooling channel and thus some 

10 part of the snow is blown out towards the 

outlet valve and plugs the outlet. The result 
will be instabilities, which may be seen in 
the pressure, which fluctuates heavily (see 
further Figs. 4-6 and the discussions in con- 

15 nection with these figures). A slight advan- 

tage is in itself that as the pressure, due to 
partial clogging of the outlet, raises above 
5.18 bars, a very large increase of the cool- 
ing effect may moment aneously be obtained. 

20 

° 5.18 < p < 7-8 bars: The region of optimal 

cooling effect and at which pressure the cool- 
ing channel shall be held according to the 
present invention. Thanks to the pressure in 

25 the container carbon dioxide is entering in 

liquid form and hits the end surface and the 
cooling capacity is maximal relatively close 
to the triple point pressure. Furthermore, no 
snow is created at the outlet; only gas is 

30 flowing out. The conclusion is that all avail- 

able evaporation heat is used at the desired 
position, i.e. at the end surface. It may also 
be so that an improbably effective, extraordi- 
nary evaporation is achieved dependent on the 

35 fact that all three phases probably coexist. 
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° p > 7-8 bars: When the pressure rises, it is 

seen that large amounts of snow in the outlet 
are created, i.e. cooling is taken place at 
the wrong position. This may be understood as 
the liquid has only been heated at the end 
surface and that the true evaporation is taken 
place in the outlet. This effect appears at a 
pressure of one to a few bars above the triple 
point pressure. The effect will be heavier the 
higher the pressure is. This is also seen on 
the cooling effect which is decreased. 

The ideal would of course lie precisely above 5.18 bars 
but one must have such a marginal that the pressure 
never falls below 5.18 bars, since here a severe de- 
crease of the cooling effect occurs. When the decrease 
of the cooling effect is less severe upwards in press- 
ure, a security margine of one or a few bars in this 
direction ought to be ensured. 

When a liquid gas hits a surface and evaporates during 
classical cryotechnical point cooling, it may, for 
cooling using nitrogen, exist large isolation problems. 
When carbon dioxide is utilized, a container of 50-60 
bars pressure is used, dependent on its temperature, 
and when equilibrium prevails, these isolations pro- 
blems are not there and, if they are, they are so at 
least to a much smaller extent. 

With liquid nitrogen the same order of cooling effect 
may be achieved but some limitation of the outlet may 
not be achieved. At a guess, approximately 80-90% of 
the injected nitrogen does not have time to be evapora- 
ted at the small end surface. This "nitrogen surplus 11 
is again flowing out and makes the technique unusable. 
If cooling is to be performed by use of liquid nitro- 
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gen, the evaporation surface has to be considerably 
increased, as e.g. is the case when using a core. 

The point cooling technique according to the present 
5 invention is intended for very small surfaces, princi- 
pally to be considered as points. Dimensions which, in 
this respect, may be mentioned and which are of parti- 
cular interest are "point diameters" of approximately 
3-5 mm, but also larger surfaces of about 5-8 mm are of 
10 interest. However, the present invention looses in 
exclusivity the larger surfaces that are cooled. 

Thanks to the high heat transfer described above that 
is possible to achieve with carbon dioxide and pressure 
15 control /regulation in the cooling channel, cooling of 
such a small surface may be performed. This is not 
possible when using nitrogen, where one has to work 
with classical evaporation, i.e. boiling of a liquid. 

20 Figs. 4-7 are diagrams of the time development of 

pressure and temperature during point cooling using a 
particular embodiment of the present invention develop- 
ed for the laboratory. In this respect the different 
parameters of interest, i.e. nozzle diameter, outlet 

25 design and distance between nozzle and end surface, 
could be varied one at a time. In all diagrams the 
triple point pressure and temperature are indicated. 

The embodiment comprises a vertical cooling channel, 
30 approximately 60 mm deep and 7 mm in diameter, in a 
metal block, which channel terminates downwards with 
the end surface, which is to be cooled. The access 
conduit has an outer diameter of 5 mm and an inner 
diameter of 1 mm. The container containing liquid 
35 nitrogen connected to the access conduit is comprised 

of a bottle with a dip tube, in which carbon dioxide of 
an overpressure of about 60 bars is kept. The end 
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surface of the cooling channel is spark -machined , which 
ought to give a larger effective surface and thus a 
better heat transfer. The temperature was measured at a 
point in the metal block about 5 mm below the end 
5 surface. The pressure was measured via a channel of a 
diameter of 3 mm located at the cooling channel hori- 
zontally, close to the end surface. At a distance from 
the cooling channel and the end surface the block was 
kept at about 60 degrees Celsius by means of heated and 
10 thermostat-regulated water in channels. Nozzle dia- 
meter, outlet design and distance between nozzle and 
end surface were varied according to what will be 
described below. 

15 Thus, Fig. 4 shows pressure and temperature as a func- 
tion of time for different nozzles with different 
diameters * (0.25-0.4). T is the temperature and P is 
the pressure. The distance d between nozzle and end 
surface is 12 mm and the outlet consists of four 1 mm 

20 wide and 0.5 mm deep grooves. The repeatability is, as 
can be seen, very good (see the results from two iden- 
tical trials with * « 0.25). With the parameters chosen 
in this way the pressure varies between 5 . 5 bars and up 
to about 9 bars. The lowest and also the most optical 

25 pressure was achieved with the smallest nozzle diameter 
0.25 mm. This may be seen, as a "steady-state" tempera- 
ture also is lowest in this case indicating that we 
have the strongest cooling effect, even if we also in 
the rest of the cases for some applications have an 

30 appropriate cooling effect. The problems of too high 

pressures seem to be that not all liquid is evaporated 
at the end surface, but a certain amount follows to the 
outlet, where it will condense to snow. In this respect 
the deteriorated cooling capacity may be explained. 

35 

However, if we further decrease the nozzle diameter, 
heavy instabilities, such as heavily varying pressures, 
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are achieved, when the triple point pressure is reach- 
ed. Such phenomena may be seen in Fig. 5, where press- 
ure and temperature as a function of time are shown for 
two identical trials with a nozzle of a diameter of 
5 * = 0.2 mm. Here it may be seen that the repeatability 
also in this case is fairly good. The instabilities are 
caused thereof that a certain amount of carbon dioxide 
snow does not evaporate but at least partly clogs the 
outlet. Then the pressure increases momentarily, which 

10 will directly lead to an increased cooling effect. This 
is seen in the diagram at a time of 110-120 seconds. 
The cooling is working effectively until a time of 2 60- 
300 seconds. Then new instabilities will commence in 
the form of pressure reductions, which irrevocably will 

15 lead to a heavily deteriorated cooling effect. The 

conclusion is that a parameter choice according to the 
trial, the result of which is shown in Fig- 5, gives 
poor cooling. 

20 Furthermore, Fig. 6 shows in a diagram pressure and 

temperature as a function of time for different outlet 
designs during point cooling. The nozzle diameter and 
the d-distance are kept constant, 0.4 and 12 mm, res- 
pectively. Results are shown for outlet designs with 

25 two 0.6 mm wide grooves (2x0.6), with four 0.6 mm wide 
grooves (4x0.6) and with four 1.0 mm wide grooves 
(4x1.0), respectively. All grooves are 0.5 mm deep. 
Here, the results of trials, which have given relative- 
ly high pressure in the cooling channel (about 9-16 

30 bars) , are shown. The correlation between pressure and 
cooling effect is evident and at such high pressures as 
16 bars a high equilibrium temperature relatively the 
lower pressures is obtained, i.e. poor cooling effect. 
It is even possible with the naked eye to see that 

35 condensed snow is flushing out from the outlet. 
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Finally , Fig. 7 shows in a diagram pressure and tempe- 
rature as a function of time for different distances d 
between nozzle and end surface. The nozzle diameter and 
the outlet design are kept constant, 0.25 mm and four 
5 l.o mm wide and 0.5 mm deep outlet grooves, respec- 
tively. Results are shown for distances d = 12, 18 and 
24 mm, respectively. Here it is seen that a fairly good 
cooling effect is achieved for both d = 12 and 18 mm, 
which cooling effect further is very similar for the 

10 two cases. For d = 24 mm a completely different result 
is, however, achieved. The distance between the nozzle 
and the end surface is so large that the jet of liquid 
carbon dioxide looses speed, is broadened and does not 
completey "reach" the end surface, which will give a 

15 poor evaporation and thus a poor heat transfer. The 
poor evaporation makes the pressure in the cooling 
channel not rising over the triple point pressure but 
lies fairly constant at about 4 bars. The cooling 
effect will then be extremely poor - the temperature 

20 does not even decrease beyond 30 degrees. However, it 
is not possible to distinguish the same type of insta- 
bilities as was the case using a small nozzle (Fig. 5) . 

From Figs. 4-7 and other results the conclusion is thus 
25 drawn that suitable choices of the parameters for said 
embodiment are as follows: nozzle diameter * = 0.25 mm, 
four 1.0 mm deep and 0.5 mm deep outlet grooves and the 
distance between nozzle and end surface d = 12-18 mm. 
For other embodiments and sizes of the end surface, 
30 other parameter choices may, of course, be applied. 

Experiments have shown that a cooling effect in the 
order of 10 2 watts may be attained with the point cool- 
ing according to the present invention. This may be 
35 compared with traditional cooling rods, which only cool 
a few watts. 
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Except of the above-described advantages of the point 
cooling according to the present invention they may 
also include a relatively low carbon dioxide consump- 
tion for a given cooling effect, particularly relative 
5 to gases, such as e.g. nitrogren, with a considerably 
lower heat transfer coefficient a. 

The present invention as herein described solves the 
problems, which are associated with the known art* It 
10 is naturally not limited to the embodiments described 
above and shown in the drawings, but may be modified 
within the scope of the appended claims. 
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CLAIMS 

1. A method for point cooling comprising provid- 
ing a cooling channel (7, 35) having a defined small 

5 end surface (9, 39) and an outlet valve (11) separated 
therefrom, a container (13) containing liquid carbon 
dioxide (19) and an access conduit (15a, 15b, 15c, 43) 
connected to said container (13) provided with a nozzle 
(17, 45) localized to said cooling channel, and bring- 

10 ing liquid carbon dioxide to flow from the container 

out through said nozzle, characterized by choosing the 
overpressure of the container (13) , adjusting the 
outlet valve (11) and designing the nozzle (17, 45) in 
such a way that the pressure in the cooling channel (7, 

15 35) is kept above the so-called triple point pressure 

of carbon dioxide and choosing the distance (d) between 
the nozzle (17, 45) and the defined small end surface 
(9, 39) in such a way that the carbon dioxide is sub- 
stantially gasified at said end surface (9, 39). 

20 

2. The method according to claim 1, characterized 
by keeping the pressure in the cooling channel (7, 35) 
within the interval 5.18 to about 8 bars. 

25 3. The method according to claim 1, characterized 

by keeping the pressure in the cooling channel (7, 35) 
substantially immediately above the triple point press- 
ure. 

30 4. The method according to any of claims 1-3, 

particularly intended for point cooling of an access- 
ible surface, characterized by choosing the cooling 
channel (7) having the defined small end surface (9) to 
be comprised of the interior of a tubular means (5) 

35 having the defined small end surface (9) of a material 
of high thermal conductivity. 
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5. The method according to any of claims 1-3, 
particularly intended for point cooling of an injection 
moulded or cast detail (31) with a sharp edge (33) or a 
varying material thickness, characterized by providing 

5 the cooling channel (35) having the defined small end 
surface (39) in a moulding tool (3 7) intended for the 
detail (31) , the defined small end surface (39) being 
located in the vicinity of the sharp edge (33) or the 
varying material thickness of the detail. 

10 

6. A device for point cooling comprising a cool- 
ing channel (7, 35) provided with a defined small end 
surface (9, 39) and an outlet valve (11) separated 
therefrom, a container (13) containing liquid carbon 

15 dioxide (19) and an access conduit (15a, 15b, 15c, 43) 
connected to said container (13) having a nozzle (17, 
45) localized to said cooling channel (7, 35), the 
device being arranged in such a way that liquid carbon 
dioxide is brought to flow from the container out 

2 0 through said nozzle, characterized in that the over- 
pressure of the container (13) is chosen, the outlet 
valve (11) is adjusted and the nozzle (17, 45) is 
designed in such a way that the pressure in the cooling 
channel (7, 35) is kept above the so-called triple 

25 point of carbon dioxide and that the distance (d) 

between the nozzle (17, 45) and the defined small end 
surface (9, 39) is such that the carbon dioxide is 
substantially gasified at said end surface (9, 39). 

30 7. The device according to claim 6, characterized 

in that it is arranged in such a way that the pressure 
in the cooling channel (7, 35) is kept within the 
interval 5.18 to 8 bars. 

35 8. The device according to claim 6, characterized 

in that it is arranged in such a way that the pressure 
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in the cooling channel (7, 35) is kept substantially 
immediately above the triple point pressure, 

9. The device according to any of claims 6-8, 

5 particularly intended for point cooling of an access- 
ible surface, characterized in that the cooling channel 
(7) provided with the defined small end surface (9) is 
comprised of the interior of a tubular means (5) with 
the defined small end surface (9) of a material with 
10 high thermal conductivity. 

10. The device according to any of claims 6-8, 
particularly intended for point cooling of an injection 
moulded or cast detail (31) with a sharp edge (33) or a 

15 varying material thickness, characterized in that the 
cooling channel (35) provided with the defined small 
end surface (39) is provided in a moulding tool (37) 
intended for the detail (31) , the defined small end 
surface (39) being localized in the vicinity of the 

20 sharp edge (33) or the varying material thickness of 
the detail. 
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